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00 (54) Title: BLOCK COPOLYMERS 
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(57) Abstract: Block copolymers comprise a core block formed of hydrophilic monomers and have pendant zwitterionic groups, 
and at least two terminal blocks, comprising stimulus-responsive groups. The core block has a degree of polymerisation of at least 
100, whilst the terminal blocks have an average degree of polymerisation of at least 20. A solution of polymer in a liquid may be 
caused lo change its characteristics, for instance rheology, upon being subjected to a stimulus such as a change in temperature or 
<^ pH. Examples comprise core blocks formed of 2-methacryloyloxyethyl-2'-trimethylammonium ethylphosphaie inner salt (MPC) and 
CD terminal blocks formed of 2-(diisopropylamino>eihyl melhacrylaie. Upon changing the pH from around 2 to around 8, an aqueous 
solution of the block copolymer gels, the solution becoming mobile again upon lowering the pH. The effect is due lo deproionaiion of 
a quaternary ammonium pendant ion to form a non-ionised group and subsequent protonaiion to form an ionised group. This changes 
»^ the hydrophil icily of the terminal blocks and allowing formation of a network of micellar structures when the pendant groups are not 
ionised and relatively hydrophobic and associated in micelles. 
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Box II Observations where certain claims were found unsearchable (Continuation oi item 2 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. I Claims Nos.: 

— because they relate to subject matter not required to be searched by this Authority, namely: 



2. ri Claims Nos.: 

— because they relate to parts of the international Application that do not comply with the prescnbed requirements to such 
an extent that no meaningful International Search can be carried out, specificalty: 



3. I Claims Nos.: 

— because they are dependent claims and are not drafted In accordance with the second and third sentences of Rule 6.4(a). 

Box III Observations where unity of invention is lacking (Continuation o'f item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 

As a result cf the prior review under R. 40.2(e) PCT, 
no additional fees are to be refunded. 

1 . I I As all required additional search fees were timely paid by the applicant, this international Search Report covers all 
> — I searchable daims. 

2. r I As all searchable claims could be searched without effort fustlfying an additional fee, this Authority did not Invite payment 

of any additional fee. 



3. I Y I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
covers only those claims for which fees were paid, specifically claims Nos.: 

1,2,22,25-28 



4. I I No required additional search fees were timely paid by the applicant. Consequently, this international Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims IMos.: 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. claims: 1,2,22 

A composition comprising a solvent and a block copolymer, In 
which the block copolymer comprises a hydrophillic core 
block and at least 2 terminal blocks, each terminal block 
being stimulus-responsive In which the blocks are each 
formed at least in part by the polymerisation of 
ethylenically unsaturated monomers, wherein the average 
degree of polymerisation of each terminal block is at least 
20, characterised in that the core block comprises 
zwitter ionic pendant groups, and has a degree of 
polymerisation of at least 100. 

For claim 2 the said block copolymer being further specified 
as an A-B-A structure. 



2. claim: 3 

A composition according to any previous claim, but in which 
the monomers from which the core block is formed 
specifically comprise compounds of the general formula, 
YBX... formula I, 

wherein Y,B, and X are as specifically detained in 
application claim '3. 



3. claim: 4 

A compos 11 ton according to claim 3 in which X is further 
specified as a group of the formula II as described In the 
lists of application claim 4. 



4. claims: 5-9 

A composition according to any preceding claim, but in which 
the monomers from which the terminal blocks are formed 
specifically comprise compounds of the formula VI as 
described in the lists o-f application claim 5. 



5. claims: 10-15 

A composition according to any preceding claim in which the 
monomers from which each terminal block and/or the core 
blockis formed comprise comonomers specifically selected 
from compounds of the formula VII as described in the lists 
of application claim 10. 



6. claim: 16 
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A composition according to any preceding claim in which the 
solvent is further specified as detained In claim 16. 



7. claims: 17-20 

A composition according to claim 6 in which the said 
substituent has a specific pH as detained in claims 17-20. 



8. claim: 21 

A composition according to any preceding claim which is a 
gel . 



9. claim: 23 

A composition according to any preceding claim which 
comprises a biologically active agent. 



10. claim: 24 

A composition according to any preceding claim which 
comprises an imaging agent as detained in claim 24. 



11. claims: 25-28 

A method in which a composition according to any claim is 
subjected to a stimulus to which the stimulus-responsive 
blocks respond as detained In application claims 25-28. 



12. claims: 29-30 

A polymerisation process in which core block ethylenically 
unsaturated monomers comprising zwitter ionic monomer are 
polymerised, and terminal block ethylenically unsaturated 
monomers are polymerised from the initiation sites on the 
core block, as described in application claim 29. 
For claim 30, the initiation sites are formed at each end of 
the block and not elsewhere on the core block whereby an 
A-B-A block copolymer is formed. 



13. 



claim: 31 



A poTymerisation process according to claims 29-30, but in 
which the core block ethylenically unsaturated monomers 
comprise compounds of the formula, YBX . . . f ormul a I. 



14. 



claim: 32 




International Application iMo- PCT/6B2004 /000449 

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



A polymerisation process according to claim 31, but in which 
X is further specified as a group of the formula II as 
described In the lists of application claim 32. 



15. claims: 33-37 

A polymerisation process according to any of claims 29-32, 
but In which specifically the terminal block ethyl enically 
unsaturated monomers comprise compounds of the formula VI as 
described in the lists of application claim 33. 



16. claims: 38-42 

A polymerisation process according to any of claims 29-37, 
but in which each polymerisation step is conducted by 
controlled radical polymerisation, preferably by atom 
transfer radical polymerisation. 
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